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The problem of a cone flown around by a hyversonic gas
was solved in the Cheng work [11 by the method of exzpansion by
small parameters e=(‘r—-1)/0'+i) and o=sina/sint, where Y is the
heat capacity ratio, a is the angle of atteck, Vis the gemi-aperture
anzle of the cone. In the present worik the same problem is solved
by the same method., A first approximation of the solution is obh-

tained with its correction in

the vicinity of the surface of
the cone, and a second apvroxi-
nation — for the pressure, But
the results obtained show a

devarture from those of ref, [1].

1.~Let us consider the flow around a circular cone with semi-
aperture T by a homocenous hyversonic gas flow at an angle of
attack &, in & svherical system of coordinates r, v, w with the
axis coincidins with that of the cone (see Firure).

Vle shall desisnate by u_,V, Wethe velocity vector comrorents

in the direction of increcase r, V,w; by Dy ?+ recoectively the

o)

ressure and density.

* Ginerzvukovove obtekanive rryzlogo konusa vod urlonm ataki.




We introcduce the dimencionlecs varisbles as follows :

u= lit M V= T _'—'v+. w= __"L {
U eu_ sin T+ “u_ sin a !

® © (1.1);

_ P+ _ epy sin® —sint !
P= Pt s PE . =T |

The quantity of motion, continuity and enerzy ecuziions

will take the form

Here

for the
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The flow around condition at the surface of the cone is
v =0 at €= 0.

At ths shock wave surfece € = qﬂw)we have the conditions
nreservation

of the mass :
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Here

_ T+1 6* ()
k= T(r—1) M 2sinty » %" = o

24— le seelr the solution in the form of series by € and €
of the tyve
P=poo+ Pt + puS + put + pues + pus + - @.1)
The function #¥(w) , characterizing the shock wave vosition,
is a2lso sourht in the form
8* = B00 + O102 + OurS -+ Oune® + Oues - O+ +-+ (2.2)
The cuantity k dis consicered limited.

Substituting the tvve (2.,1), (2.2) exmansions into the ecua-

tions and boundary conditions, we shall =ssenble the terms with iden-
tical powers t and S, ané obtain the e ustions for series' (2,1) and

(2.2) coeificients. The solutions of the obteined ecustions sre mate-
rialized in elementary functions., Let us brins forth the solution in

the first a»wroximation

k .
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The obtention of hi~her ordler anroximations ofiers no gif-
ficulties and are obtrined =nalocously. In »orticuler, the second

anproxination for the vpressure has the form

oo/c'
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From (2.,4) we shall obtrin the coefficients for the nornsl

and longitudinel forces
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3¢ — The entrony. computed by the results in the First aporo-
xirmation, takes a variable value at the surfasce of the cone, which
implies, that the solution obtzined by the given method is not velid

in the vicinity of the surface of the cone [2, 3].

It is shown in [1] that the entrony mav be renresented in

the first aprroximastiocon in the form

§ = 8o 4 e810 + 6501 (§) + O (o?)
Here . ( 1
of
t=9 (1+)sec«:tg(Tm+_4_n) @ |
¥From the boundary conditiocn for entrowmwy we can determine
the constants SOfle and the function 501 (g) The comvputations

~ive

—pp7=1+k+e[k+2(1+k)ln(1+k)]+2ccosr:%g- 3.2) ’

As has been shown in [3], the exnressions for W, and v,
are also valid in the vicinitr of the cone's surface, The exprescion
(2.4) for the nrescure p is correct with a »recision to mernitudes

of the second order of sma2llness. 'e then have from (%2,7) and (2.3) :

= e[ +(Hk~k>2—“(13k>2] Tl athno] (3'3).i




Utilizing the Bernowlli integrezl, we obtain

u=cost—-%(i+k)sinrtgr—asin’t:;§: 3.4)

Beyond the vicinity of the cone's surface the expressions
(3.2) and (3.4) pass into the expressions from (2.3) corresponding
to them. We obtained in this way the first avvroximation for the
solution of the problem of hypersonic gas flow around & circular
cone, In the expressions obtained here for the density, shape of
the shock wave, circular celocity and vressure, the terms with
n (1 + k) are absent, This is where the devarture mainly manifests
itself from the results of the work [1], and at the same time, while
this term is present in the e pression for entropy, it is absent in

the Cheng's work.

In the particular case when & = 0, the obtained first appro-
ximation corresponcs to the results of the work [4#] by Chernyy.
It is probable that the error in Chensg's resulis occurred because of

incorrectly computed entrovy.

In conclusiocn, I am grateful to B, ¥, Bulakh for setting up

the problem and for the discuscsion of the results.
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